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Abstract: This paper proposes a service dominant logic view of technology use as value co-
creation in context. We argue that individuals, as value co-creators, are resource integrators 
and such resource integration in technology use is determined by the degree of variability of 
the context within which the individual faces. We also posit that where contexts are varied to 
the extent that goals are unknown, individuals could be means driven rather than goals driven. 
Our paper develops two new constructs, contextual variety and means drivenness, and 
investigate its impact on technology use and the technology adoption model (TAM) through 
four focus groups and a survey of 1526 smartphone users. Our results indicate that contextual 
variety and means drivenness impacted on use behaviors and the two constructs mediated the 
impact of the original TAM perceived ease of use (fully) and perceived usefulness (partially) 
constructs towards use. We also showed that increased contextual variety drives means 
drivenness. Our study demonstrates the role of context within co-creation that is set apart 
from the role of the individual's enduring traits. We also show the influence of effectual 
reasoning, as opposed to causal reasoning on technology use and propose that future research 
could focus on contexts, as well as users.  
Keywords: Contextual Variety, Means Drivenness, Value Co-creation, IT adoption, TAM, IT 
Use , Effectuation 
 INTRODUCTION 
The use of Information Technology (IT) has been a core stream within Information Systems 
research, and it has had a steady following since its original proposal by Davis (1989) and the 
Technology Acceptance Model (TAM). Research into TAM has evolved and grown into 
various streams of emotion-based models of IT use (e.g. Kim et al. 2007a; Davis et al. 1992) 
as well as cognitive-based ones (e.g. Karahanna et al. 1999; Venkatesh & Davis 2000; 
Beaudry & Pinsonneault 2010). 
 
The unit of analysis for most TAM studies is often the individual, in terms of factors that 
drive, moderate or mediate the individual’s adoption or use behavior. Yet, technology use is 
often set within a service proposition. The use of the Internet, smartphones or computers is 
usually within an ecosystem where IT is provided by at least one firm. In some systems, IT 
could be an enabler, such as the provision of banking services through the Internet. However, 
with increasing digitization and connectivity such as in cases of social networks (such as 
Facebook or Twitter), smartphones and equipment health monitoring systems, it becomes 
harder to discern if IT is the enabler or indeed, is the service itself, as information becomes 
transformed again and again through multiple channels for the benefit of different individuals 
and firms working towards different goals. Consequently, there have been calls for more 
research to be done to meet the challenge of combining IT and human activities within a 
complex system (Messinger et al. 2009; Ng 2010). 
 
While it is useful to view a system as a set of entities, the fundamental understanding of why 
a system is a service system is that it aims for value to be an outcome, regardless of whether 
such a value is commercial, intrinsic, explicit, co-created or multi-faceted. As proposed by 
Maglio and Spohrer (2008),  
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“A service system represents any value-co-creation configuration of people, technology, 
value propositions connecting internal and external service systems, and shared information 
(e.g., language, laws, and measures). The smallest service system centers on an individual as 
he or she interacts with others, and the largest service system comprises the global economy. 
Cities, city departments, businesses, business departments, nations, and national agencies are 
all service systems.”   
 
Yet, if that is the nature of why a service system would exist, then the ability of all parties to 
achieve a valued outcome within a service system must render value creation as the condition 
in which the system is able to stay viable.  In other words, those within the system must 
consider the system beneficial or valuable to themselves. Value, therefore, is the driver of a 
service system. From an IT perspective, IT use at an individual level has to be considered in a 
broader sense. This paper argues that IT use could be reconceptualized as value-in-use or 
value-in-context that results from co-creation within the service ecosystem in which the 
individual sits.  
 
The co-creation of value is central to the concept of Service Dominant Logic or S-D Logic 
(Vargo and Lusch 2004, 2008), which conceptualizes service as the co-creation of value 
between the individual and the firm through an integration of resources accessible to both 
parties.  Under the S-D Logic, goods (i.e. tangible offerings) are seen as "vehicles for service 
provision" (Vargo 2009, p. 374). In other words, all offerings of the firm are deemed as mere 
value propositions to be realized through co-creation interactions with the individual to 
achieve the individual’s goals. This redefinition of service is distinct from the term 'services' 
(plural) used in the Goods-Dominant Logic where it is defined as an intangible offering; it is 
also this definition that is often used in services literature. The idea of achieving value-in-use 
through co-creation has received substantial attention in recent literature (Payne et al. 2008; 
Grönroos & Ravald 2010; Sandström et al.2008; Heinonen & Strandvik 2009). Most of these 
literature have acknowledged that value-in-use is achieved in context, and some have 
proposed that value-in-use is synonymous to value-in-context (Vargo & Lusch, 2008). S-D 
Logic acknowledges that not only is the individual always a co-creator of value (FP6), but 
that value is always “uniquely and phenomenologically determined by the beneficiary” (FP10) 
within a context (Vargo and Lusch 2008, p.7). The logical extension of such a claim must 
necessarily mean that theoretically, the adoption of IT or IT use behavior must not only be 
influenced by individual traits, but also contextual traits within which the IT is used. 
Furthermore, under the concept of S-D Logic where service is the integration of resources 
towards beneficial outcomes, use behavior must consider resources provided by IT and how 
the gain of such resources could achieve such use outcomes within a specific context.  
 
Our paper proposes a service dominant logic view of technology use as value co-creation in 
context. We argue that individuals, as value co-creators, are resource integrators and such 
resource integration is determined by the degree of variability of the context within which the 
individual faces. We argue for the role of context within co-creation that is set apart from the 
role of the individual's enduring traits in influencing use behavior. Furthermore, we posit that 
where contexts are varied to the extent that goals are unknown, individuals could be means 
driven rather than goals driven. Means drivenness, taken from effectuation logic, differs from 
causal logic in so far that where the latter considers the different ways to achieve given goals, 
the former considers that individuals create different goals with existing means (Sarasvathy 
2008). We argue that TAM employs a causal logic towards technology use, while effectuation 
logic could be an alternative way to understand how individuals’ technology use is a coping 
mechanism for complex environments. We propose two new contextual constructs – 
Contextual Variety and Means Drivenness – the former defined as the varied nature of the 
value created in use situations due to contingencies brought about by the state of the world 
(context) and the latter defined as the degree in which an individual is means driven (rather 
than goal driven) in achieving outcomes. Through four focus groups and a quantitative study 
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we found that contextual variety and means drivenness impacted on use behaviors and the 
two constructs mediated the impact of the original TAM perceived ease of use (fully) and 
perceived usefulness (partially) constructs. We also showed that increased contextual variety 
drives means drivenness.  
 
This paper proceeds as follows. The next section reviews the literature on Information 
Systems (IS) technology acceptance and IS service research. It is followed by the conceptual 
development of the two constructs of Contextual Variety and Means Drivenness. The research 
hypotheses are then described within the theoretical developments. The subsequent section 
presents the method, followed by the results. The paper concludes with a discussion of the 
results, contributions for research and practice, and directions for future research. 
 
THEORY AND HYPOTHESES DEVELOPMENT 
Technology Acceptance Models in Information Systems 
Following the tradition of Ajzen and Fishbein’s (1975, 1980) work, the Technology 
Acceptance Model (TAM) (Davis, 1989; Venkatesh & Davis, 2000) is an adaptation of the 
Theory of Reasoned Action (TRA) into the field of Information Systems (IS). TAM replaces 
many of the TRA’s attitude measures with the two technology acceptance measures of ease of 
use and usefulness. The model posits that when individual users are presented with a new 
technology, perceived ease of use and perceived usefulness will influence their intention to 
use it, with the intention to use serving as a mediator of actual usage. TAM has been 
continuously studied and expanded on, with attempts of extensions having generally taken 
one of three approaches: by introducing factors from related models, by introducing 
additional or alternative belief factors, and by examining antecedents and moderators of 
perceived usefulness and perceived ease of use (Wixom and Todd 2005). A review of studies 
in IS for mobile technology is presented in Appendix A.  
The Unified Theory of Acceptance and Use of Technology (UTAUT) is one of the major 
TAM upgrades (Venkatesh et al. 2003). The UTAUT assumes that the main drivers of 
customer’s intention to use an IS technology and subsequent usage behavior exist along with 
four key antecedents: performance expectancy, effort expectancy, social influence, and 
facilitating conditions (Venkatesh et al. 2003). The model holds that gender, age, experience, 
and voluntariness of use are posited to moderate the impact of the four key antecedents on 
usage intention and behavior (Venkatesh et al. 2003). Subsequent validation of UTAUT in a 
longitudinal study found it to account for 70% of the variance in usage intention (Venkatesh 
et al. 2003).  
 
The Diffusion of Innovation Theory (DOI) in IS was developed through a review and 
extension of the five factors impacting the adoption of innovation as presented by Rogers 
(1995). DOI sees innovations as being accepted by individual customers over time, from 
earliest to latest adopters. The rate of adoption of innovations is impacted by five factors: 
relative advantage, compatibility, trialability, observability, and complexity (Rogers 1995). 
Since the early applications of DOI to IS research, it has been consolidated in numerous ways. 
Research has, however, consistently found that technical compatibility, technical complexity, 
and relative advantage (perceived need) are important determinants of the adoption of 
innovations (Bradford and Florin 2003; Crum et al. 1996).  
 
Both TAM and DOI research have consistently focused on individuals in use and adoption 
behavior. Yet, if one takes a broader view, the use of IT is often set within a system where IT 
is a service provided by at least one firm. In some systems, IT could be an enabler, such as 
with the provision of banking services through the Internet. With increasing digitization 
however, it is becoming harder to discern if IT is an enabler or indeed, is the service itself, as 
information becomes transformed again and again through multiple channels for the benefit 
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of different individuals and firms working towards different goals. This is especially true for 
social networks (such as Facebook and Twitter), smartphones and equipment health 
monitoring systems where the concept of service needs to be understood within such complex 
systems.  
 
Service Research in IS 
 
Service-related research in the ICT field has been growing significantly.  Zhao et al. (2007b) 
have provided comprehensive definitions of service computing, which refers to an emerging 
area of computer sciences and engineering that includes a collection of techniques such as 
Web services, service-oriented architectures, and the associated computational techniques.  
The word ‘service’ has been used in various other terms such as services computing, service 
engineering, software as a service (SaaS), service-oriented computing and service-centric 
computing (Zhao et al. 2007a). Moreover, service-oriented technologies such as Web services 
(Curbera et al. 2003; Brown et al. 2006; Demirkan and Goul 2006) and service-oriented 
architectures (Spohrer et al. 2007) have also caught the attention of many IS researchers. 
Perhaps the most prominent service stream within IS research is within the work of Service-
oriented architecture (SOA), originally proposed in 1996 by Gartner as “a style of multi-tier 
computing that helps organizations share logic and data among multiple applications and 
usage modes.” From a business perspective, SOA can be defined by describing services as 
independent, self-contained, reusable business functions (such as credit checking) or 
infrastructure functions (such as user identification). Under this approach, services can be 
combined and orchestrated to automate complex business processes (Gartner 2005).  In the 
ICT context, SOA provides a framework for the commoditization of hardware (e.g. on-
demand, utility computing, grid computing, cloud computing, infrastructure service 
providers), software (e.g. SaaS, software oriented architecture, application service providers) 
and business processes (e.g. the Information Technology Infrastructure Library or ITIL) 
(Davenport 2005). Service-oriented thinking reinforces the value of commoditization, reuse, 
semantics and information to create business value (Demirkan et al. 2008).  By leveraging on 
SOA as new business requirements emerge, new services can be assembled on the fly to fit 
new business processes by weaving together various service functionalities which are 
developed, managed and maintained independently (Erl 2004).  SOA is therefore more than 
any particular set of technologies.  It promotes the process-centric architecture as opposite to 
the existing program-centric architecture of IT systems (Leymann et al. 2002; Papazoglou & 
Georgakopoulos 2003). The underlining assumption is that organizations can gain agility, 
flexibility and reduced burden by using SOA as architecture to design, develop and deploy 
new functionalities in new or existing systems. 
 
However, the focus of service within these service research streams of IS is very much on the 
firm as the provider of such a service. This approach has been challenged by Vargo and Lusch 
(2004, 2008) under the increasingly influential conceptualization of service as proposed 
through the S-D Logic. With the S-D Logic, Vargo and Lusch propose that service is not 
merely the firm’s provision but encompasses the co-creation of value between the customer 
and the firm through an integration of resources accessible to both parties towards each 
party’s goals. Thus, the firm can only offer value propositions to be realized by its customers. 
This is echoed by other service scholars who have proposed the need for new 
“bidirectionality” or “balanced centricity” for mutual satisfaction (Woodruff and Flint 2006; 
Gummesson 2002). This idea has now evolved within service system literature and it is now 
commonly accepted that the fundamental reason why an IT-based system (or any system for 
that matter) is a service system is that it aims for value to be an outcome to all stakeholders 
within the system, regardless of whether such a value is commercial, intrinsic, explicit, co-
created or multi-faceted. As proposed by Maglio and Spohrer (2008),  
“A service system represents any value-co-creation configuration of people, technology, 
value propositions connecting internal and external service systems, and shared information 
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(e.g. language, laws, and measures). The smallest service system centers on an individual as 
he or she interacts with others, and the largest service system comprises the global economy. 
Cities, city departments, businesses, business departments, nations, and national agencies are 
all service systems.”   
 
Yet, if that is the nature of why a service system would exist, then the ability of all parties to 
achieve a valued outcome within a service system must render value creation as the condition 
in which the system is able to stay viable.  In other words, those within the system must 
consider the system beneficial or valuable to themselves. Value, therefore, is the driver of a 
service system. From an IT perspective, IT use at an individual level has to be considered in a 
broader sense. This paper argues that IT use could be reconceptualized as value-in-use or 
value in context that results from co-creation within the service ecosystem in which the 
individual sits.  
 
 
Value-in-use and Contextual Variety  
The traditional notion of value is one where each party exchanges one kind of value for 
another, with something in exchange for something else (Bagozzi 1975). However, 
contemporary literature has moved the discussion away from such exchange value towards 
the concept of value-in-use (Vargo and Lusch 2004, 2008; Schneider and Bowen 1995), 
which is evaluated by the individual rather than the currency for the transfer of ownership of a 
particular “good”. Value-in-use, as Marx described it, is “value only in use, and is realized 
only in the process of consumption” (Marx 1867 (2001), p.88). Value-in-use, as proposed by 
the S-D Logic, is the value realized through the integration of resources and such resources 
are personal to the individual, publically provided through the state, and the availability of all 
such resources are contextually dependent. Value creation is therefore achieved through 
interactions with the individual as a resource integrator within a context, and such value is 
described as value-in-use or value-in-context.  
 
The contextual nature of co-created value has been highlighted by several scholars. Given that 
value is created in a use situation, situational or contextual conditions of that situation could 
affect the co-creation (for literature on situational and contextual value, see Beverland et al. 
2004; Flint et al. 2002; Lemon et al. 2002; Lapierre et al. 2008). Palmetier (2008) states that 
contextual variables may arise from changes in the physical environment, originating either 
from the provider and/or from the customer themselves. In using technology, there could be a 
number of contextual factors affecting value creation, and such contextual factors will create 
contextual variety in the way technology is used, even by the same individual. This is what 
we term Contextual Variety. 
 
Contextual Variety has some theoretical foundations within Economics, particularly in state 
dependent utility, an economic term describing how the state of the world affects how well 
individuals are able to enjoy the consumption/utility of a product (Cook and Graham, 1977; 
Karni, 1983). State dependent utility has had a following in pricing literature (e.g. Xie and 
Shugan 2001; Shugan and Xie 2000; Png, 1989), where the decision to buy or the willingness 
to pay for a product could be influenced by the state dependent nature of the utility the 
individual gets from the product at some future time. However, state dependency does not 
merely impact on exchange value or the price the firm can charge. It also has an impact on 
value-in-use, in so far as the context of use might cause changes in the state of the world that 
could disrupt or enhance the individual’s value co-creation and use of the firm's offering in 
context. Ng (2008) describes state dependencies as contingent factors which could arise from 
changing firm, customer or environmental states in use situations, which in turn could affect 
the way the individual is willing to pay at the point of purchase. Theoretically, we can 
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therefore conceptualize Contextual Variety as the varied nature of the value created in use 
situations due to contingencies brought about by the state of the world (context). From an S-D 
Logic perspective, this does not contradict the notion of value being always uniquely 
experienced, as we argue that the uniqueness in individuals’ value is not conceptually the 
same as a pattern of use. For example, the use of a kettle may be uniquely experienced and 
valued on a day-to-day basis, but its Contextual Variety could be low if the kettle it is always 
on the kitchen worktop or very high if it is brought to different places daily (e.g. a boat, the 
office etc.). 
 
Contextual Variety and Technology Use 
The role of context has not been well investigated within TAM. TAM’s continued focus on 
the individual as the unit of analysis largely ignores context of use. TAM’s referent theory, i.e. 
Theory of Reasoned Action (TRA), admits to social norms as one of the drivers of behaviors 
as a way to understand external factors that could govern behavior. Social norms are informal 
rules that social groups adopt to regulate and regularize members’ behavior, and refer to the 
individual’s perceptions of general social pressure to perform (or not to perform) the behavior. 
That is, if an individual perceives that significant others endorse (or disapprove of) the 
behavior, they are more (or less) likely to have the intention to perform it. In the Theory of 
Planned Behavior (TPB), an extension of TRA, subjective norm is operationalized as a global 
perception of social pressure; i.e. whether or not to comply with the wishes of others (Ajzen 
1991). However, as noted by several IS researchers, TAM has excluded this construct due to 
theoretical and measurement problems (Davis et al. 1989). Empirical evidence supporting the 
role of social norms in IS technology adoption is somewhat mixed. Some have found the 
construct to be non-significant (Davis et al. 1989; Mathieson 1991), but still others have 
found it to be significant (e.g. Venkatesh & Morris 2000). Specifically, the significance of 
normative pressure on intention to use mobile services has been examined. As Nysveen et al. 
(2005) show, people use mobile services in a public social context in which they observe 
others’ activities and in which they must adapt to others’ interactions. Similarly, Shin (2007) 
found that social influence (subjective norm) is a determinant in the use of mobile Internet via 
mobile devices.  
 
Social norms, by the nature of its ‘norm’, suggest that it is an acontextual property, at least 
within the short term. In addition, social norm as explained within TRA and TPB is 
conceptualized as the way it is perceived by the individual that is instrumental in the 
individual’s behavior. Theoretically therefore, both social norms and individual personal traits 
still focus on the individual as a unit of analysis. In contrast, Contextual Variety refers to the 
dynamic context of use which includes contingency factors within the environment such as 
time, location and weather, as well as contingency factors within the individual such as mood, 
contextual skills and level of urgency. Where TAM focuses on individuals’ more enduring 
traits without considering contingencies, Contextual Variety approaches contingent contextual 
traits without explicitly considering individuals’ enduring traits. Philosophically, Contextual 
Variety ascribes to phenomenological tenets, where value sits within experiences and is 
derived in context.  
 
Contextual Variety and Resource Integration 
Contextual Variety in the value-in-use of technological offerings is increasingly pervading 
modern society, as individuals move towards greater urbanization with higher expectations of 
bring able to execute multiple roles and tasks within their daily lives. Concurrently, 
technological innovation in the form of iPhones, iPads, and other handhelds has resulted in 
greater integration and interconnectivity, allowing individuals to be more productive and 
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achieve outcomes in more varied conditions. Today, one could read a local newspaper 
globally, share presentations and have group meetings in virtual spaces and allow a stay-at-
home mother to do the accounts of a corporation halfway across the world. While laudable, 
the use contexts of technology have increased in variety, resulting in hyper variety, and it is 
unclear how individuals’ use behavior to achieve outcomes are affected by this. 
  
Theoretically, S-D Logic proposes that value is co-created through the integration of 
resources. Vargo and Lusch distinguish operant resources from operand resources that are 
involved in creating value. Operand resources, such as raw materials, are “… resources on 
which an operation or act is performed to produce an effect” (Vargo and Lusch 2004, p. 2). 
This type of resource is usually tangible, (although not always), inert and passive, requiring 
input from an active agent in order to realize its value potential (Arnould, Price and Malshe 
2006; Lusch, Vargo and Wessels 2008). In contrast, operant resources are those that are 
employed to act on operand resources and on other operant resources in order to create value. 
These are usually intangible resources such as knowledge, skills and labor (Vargo and Lusch 
2004; Arnould, Price and Malshe 2006). Neither type of resource has inherent value, but 
offers value potential that may be realized through its integration with other resources. Within 
the perspective of IT and individual use, a new technology such as a smartphone application 
(app) is an operand value proposition, and the realization of that proposition is through 
interaction with the individual's operant resources such as knowledge, ability and skill. Hence, 
in technology adoption, individuals act as the resources integrator to achieve valued goals for 
themselves in use situations.  
We propose that Contextual Variety would have an impact on frequency of technology use. 
This is because as individuals’ lives become more complex, their need to integrate resources 
more effectively will increase, and technology allows them to do this more effectively. 
Therefore we propose the following hypothesis: 
H1: Contextual Variety positively affects technology use 
 
Effectuation Logic and Technology Use 
Contextual Variety also has a secondary impact from the perspective of goals or outcomes. If 
context changes often and technology assists the individual to achieve different outcomes in 
context, the goals of individuals in such hyper-variety contexts may not be known in advance. 
As an example, the individual may not know in advance that an app on his iPhone could take 
a picture of a product barcode at the supermarket and provide him with the nutritional value 
of the item. Both the technology (app) and the individual's own resources to be integrated for 
value co-creation are contextually different or new, even if the environment is familiar. With 
greater digitization and interconnectivity of technologies encroaching into various aspects of 
individual lives, it is clear that individuals could be empowered to achieve outcomes in more 
varied contexts and have different outcomes as well. With data available on everything from 
energy consumption to location and health of individuals, technological advances could allow 
individuals to use their own information more effectively, and apps could be adopted even 
before the user knows what outcomes he or she could achieve with them. 
Studies in technology use often do not satisfactorily explain technological adoption where 
goals are unknown. In assessing a technology’s ease of use or usefulness, TAM's proposal 
that perceived ease of use and perceived usefulness are drivers of technology use implicitly 
assumes that the individual knows the goal and the context in which outcomes are achieved. 
This is echoed in many studies in existing literature where the acceptance of technology is 
goal-driven (Wu and Wang, 2005; Turel et al. 2007; Kim et al. 2010; Kim et al. 2007b; and 
Kim and Oh 2010). These models assume that when a customer forms an intention to accept 
 9 
 
or use a new application, this action is assumed to be purpose-driven and the technology itself 
is perceived to be inherently useful or valuable for some outcome. While this is true in many 
cases such as choosing to use internet banking or a new software, it may not be useful in other 
technological innovations where it is unclear what resources the individual should muster 
within his or her own space to co-create value. As Vargo and Lusch (2004) put it, "resources 
are not; They become" (p. 2). Actors and objects are therefore resource integrators for value-
in-use in context and by logical extension, resources are only resources in context. Goals and 
in turn, use behavior, could happen in context and since context could exhibit hyper variety, 
potential goals are emergent and by its nature of not being pre determined, it cannot provide 
any indication of ease of use or usefulness. In the earlier example about the iPhone app, it is 
not merely the app that is new; the individual also has to form the awareness (contextual 
resource) of how he could get an outcome of instant nutritional value information if he had 
thought of using his phone.  
We argue that theoretically, TAM studies assume a causal logic. Sarasvathy explains the two 
logics below: 
“Causal rationality begins with a pre-determined goal and a given set of means, and 
seeks to identify the optimal - fastest, cheapest, most efficient, etc. - alternative to 
achieve the given goal.......Effectual reasoning, however, does not begin with a 
specific goal. Instead, it begins with a given set of means and allows goals to emerge 
contingently over time from the varied imagination and diverse aspirations.” 
(Sarasvathy 2001, p. 6) 
 
Effectuation is a logic that comes under the larger umbrella of decision making under 
uncertainty which inverts the fundamental principles, solution process, and overall logic of 
predictive rationality. It has been developed as a baseline against which to evaluate 
entrepreneurial expertise. Effectuation inverts several principles that are central to normative 
theories of predictive rationality (Read et al. 2009). Sarasvathy and Simon (2000, p. 5) 
questioned predictive rationality that:  
“Where do we find rationality when the environment does not independently 
influence outcomes or even rules of the game (Weick 1979), the future is truly 
unpredictable (Knight 1921), and the decision-maker is unsure of his/her own 
preferences (March 1982)?” 
 
Causal logic provides a useful decision criterion to achieve given goals subject to 
environmental selection in the face of an uncertain future, whilst effectuation provides useful 
design principles for transforming extant environments into new futures in the face of 
ambiguous goals (Sarasvathy 2008). Thus, we argue that TAM subscribes to a causal logic. It 
proposes that perceived usefulness and ease of use towards a goal drives adoption. 
Effectuation, conversely, is the inverse of causation. It begins with given means and seeks to 
create new ends using non-predictive strategies (Sarasvathy 2008). By logic, effectuation is 
based on non-predicted control by reducing the use of predictive strategies to control 
uncertain situations, as Sarasvathy stated that ‘to the extent we can control the future, we do 
not need to predict it’ (Sarasvathy 2008, p. 23). Effectual logic thus highlights the principle of 
means-driven (as opposed to goal-driven) action. This emphasizes that individuals specially 
create something new with existing means rather than discovering new ways to achieve given 
goals (Sarasvathy 2008).  
 
In short, Sarasvathy’s work suggests that a decision involving effectuation consists of a given 
set of means (including relatively unalterable characteristics of the decision maker), a set of 
effects (mostly generated through the decision process), constraints on (and opportunities for) 
possible effects and criteria for selecting between effects (usually a predetermined level of 
affordable loss). However, we posit a further possibility i.e. that since outcomes and resources 
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are contextual, Means Drivenness is contextually driven in technology use. Following this 
logic, individual customers may try a particular app to find out what resources it could 
provide which could be useful for emergent goals to achieve different ends. Such Means 
Drivenness may be more prevalent when contexts exhibit hyper variety e.g. for highly active 
urban dwellers. We therefore propose the following hypothesis. 
H2a: Means Drivenness positively affects Technology Use 
H2b. Contextual Variety positively affects Means Drivenness 
While we propose Contextual Variety and Means Drivenness as two contextual constructs, we 
are interested to understand how contextual constructs play a role within TAM. 
Theoretically, we argue that perceived ease of use and perceived usefulness do impact on 
technology use but are mediated by the contextual constructs. Thus, as proposed by S-D 
Logic, contextual contingencies become the platform on which different properties of 
individuals (e.g. time, skill) and objects (e.g. mobile phone) become resources, and the 
individual co-creates value through resource integration to achieve outcomes. From a TAM 
perspective, we propose that the impact of perceived usefulness and ease of use on technology 
use is influenced by the degree of Means Drivenness in context.  
The following hypotheses follow: 
H3a. Mediated by Means Drivenness, perceived usefulness positively affects 
technology use. 
H3b. Mediated by Means Drivenness, perceived ease of use positively affects 
technology use. 
 
Similarly, we posit that Contextual Variety would mediate the TAM constructs i.e. the impact 
of perceived usefulness and ease of use on technology use is influenced by the degree of 
Contextual Variety. 
H4a. Mediated by Contextual Variety, perceived usefulness positively affects 
technology use. 
H4b. Mediated by Contextual Variety, perceived ease of use positively affects 
technology use. 
 
In summary, we emphasize the importance of context in technology use, and propose that 
hyper-variety emergent goals could result in individuals adopting an effectual logic, 
becoming means-driven rather than goal-driven, to co-create hyper-variety value-in-use. 
Therefore, we summarize our research question as:  
How is information technology (IT) use affected by Contextual Variety and Means 
Drivenness, and how do Contextual Variety and Means Drivenness impact on the 
Technology Adoption Model (TAM)? 
 
RESEARCH METHOD 
As the domain of our investigation, we focused on smartphone users. We justify this domain 
as follows. First, smartphones allow customers to install apps for future use and second, 
smartphone apps offer the potential for a technological resource to be integrate into 
individuals’ lifestyles, since smartphones often accompany individuals wherever they go and 
with the multitude of apps that individuals have access to, they become a valuable operand 
resource for lifestyle outcomes  i.e. they are known to be ‘life enabling platforms’ to co-create 
value for contextual goals. 
As existing literature does not provide an unequivocal answer on the Means-Drivenness and 
Contextual Variety, we conducted four focus groups with 32 smartphone users in Malaysia, 
Singapore and China to explore customer experience of Means Drivenness and Contextual 
Variety. Focus groups can be particularly helpful in exploring customer experiences as they 
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allow meanings to emerge in a less directed way, and they are creative encounters in which 
participants share and test their ideas within the group (Pratt, 2000). Following the focus 
group, we analyzed the qualitative data and together with insights from literature, we 
operationalize the constructs into measures for a survey instrument,  
The survey was then employed with a major mobile phone service provider in China and 
smartphone users were selected as the primary informants. The Chinese translation was 
evaluated by a panel of linguists as well as industry experts to ensure consistency in meaning. 
The survey was launched through the mobile phone service provider’s online survey platform. 
Invitations were sent to 5,000 smartphone users, and the mobile phone service provider would 
give each participant 10 bonus points in addition to a lottery of a free smartphone. A total of  
1,526 respondents participated in the survey.  
 
DESIGN OF MEASURES 
 
Our focus group findings gave us insights towards the operationalization of the Contextual 
Variety and Means Drivenness construct within the context of technology use. An illustration 
of focus group study findings corresponding to Contextual Variety and Means Drivenness is 
presented in Appendix C.  
From the focus group studies, we proceeded to operationalize the constructs into a survey 
instrument. The measures for each construct are presented in Appendix B and are explained 
below.  
 
Contextual Variety 
Contextual Variety is defined as an individual’s technology use in contextual states in terms 
of individual and environmental factors. However, the influence of environmental changes on 
individual behaviors is rarely so direct or explicit, leading a number of researchers to suggest 
alternative conceptualizations. For example, research has long recognized that people usually 
link their needs with certain properties of the environment which then jointly determines their 
behavioral intentions (Heider, 1958). Three dimensions were adopted to capture the 
contextual variety: the frequency of change in purpose, urgency, and mood. A seven-point 
Likert scale from ‘strong disagree’ to ‘strong agree’ was used. Initially, we collected data on 
the use of 24 different apps: making phone calls, texting/SMS, emails, music player, GPS, 
Google maps, weather, clock, book reader, camera, social network, calendar, calculator, note 
writing, contacts, news reading, watching videos, Skype, dictionary, travel apps, internet 
browsing, finance/banking, radio, and games. However, our findings showed that the non-
usage rate of Skype, finance/banking, and travel apps were relatively high at 25 percent, 19 
percent, and 18 percent respectively. Hence, these three apps were dropped from further 
analysis. Moreover, the radio function was not embedded within most mainstream 
smartphones and it was therefore removed from the list. Since Google maps is usually used 
together with GPS, this app was also dropped.  For the remaining 19 apps, further analysis 
revealed that they could be categorized into two groups: apps available in contemporary 
feature phones and apps typically appearing in smartphones. The former consisted of making 
phone calls, texting/SMS, clock, camera, calendar, calculator, note writing, and contacts; and 
the latter consisted of emails, music player, GPS, weather, book reader, social network, news 
reading, watching videos, dictionary, internet browsing, and games. In this study, we only 
focus on the second category of apps, that is, those apps that differentiate smartphones from 
contemporary feature phones. The justification is that such apps allowed individuals to 
interact, integrate various resources and could therefore exhibit a wider variety of context 
than other apps, thereby allowing for the degree of contextual variety to fully manifest itself. 
 
Means Drivenness 
We define Means Drivenness as individual’s tendency to acquire new means which is a multi-
dimensional construct including willingness to try, perceived resource gain and motivation to 
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use. Each of these measures manifested itself within the focus group to suggest that they 
belonged within the means drivenness category.  
Interestingly, we found that the measures were less individual enduring traits than they are 
driven by context. In other words, the individual’s perceived resource gain, willingness to try 
and motivation to use depended on which goals they wished to achieve in different contexts. 
 
Each of the sub-constructs is measured by items using a seven-point Likert scale that ranges 
from ‘strongly disagree’ to ‘strongly agree’. Items measuring the sub-construct of willingness 
to try were adapted from Goldsmith and Hofacker (1991), while items used to measure the 
sub-constructs of perceived resource gain and propensity for resource gain, were collected 
from the focus group study (See Appendix C).  
 
In addition, the construct of frequency of use was measured by a seven-point Likert scale 
ranging from ‘not currently use’ to ‘continuous using’. Similarly, we measured the constructs 
of perceived usefulness (from ‘very useless’ to ‘very useful’) and perceived ease of use (from 
‘very difficult’ to ‘very easy’) using a seven-point Likert scale.             
 
 
Three criteria were applied to examine the response validity. First, the informants must be 
smartphone users, which disqualified 525 responses. Second, the informants’ smartphones 
should be equipped with all the apps that appear in the questionnaire. This criterion excluded 
another 489 respondents. Finally, respondents should take at least 10 minutes to complete the 
questionnaire; any response shorter than that was considered invalid. Only five responses was 
removed based on this criterion. This validation process left 507 usable responses. The 
majority of the informants (84 percent) were between 20-39 years old, with males accounting 
for 69 percent. More than three quarters held a college degree or higher qualification, and 
nearly 80 percent had more than one year’s experience with their smartphones.  
 
RESULTS 
Assessment of Measures 
 
Both Means Drivenness and Contextual Variety were modeled as second-order constructs 
comprising three dimensions. Exploratory factor analysis was conducted to uncover the 
dimensionality of all the constructs studied. Two reverse-coded items for perceived resource 
gain and motivation respectively were loaded on an unidentified factor, but they were 
subsequently dropped since they might be affected by some method bias. The email app was 
also dropped because it was cross-loaded on two factors. This is probably because the email 
app is mostly for work purposes while the other apps (music player, GPS, weather, book 
reader, social network, news reading, watching videos, dictionary, internet browsing, and 
games) are more relevant to personal life. The remaining items clearly exhibited desirable 
patterns. A list of the factor loadings is presented together with the measurement items used 
in Appendix B.  
 
Scale reliability was measured by Cronbach alpha (CA) and composite reliability (CR). As 
shown in Table 1, all CA and CR values are above 0.90, indicating good internal consistency. 
Furthermore, average variances extracted (AVE) was calculated for each construct, and all of 
them are higher than the 0.50 threshold (Bagozzi et al. 1991). Discriminant validity was 
assessed by comparing the square root of each construct’s AVE with its correlations with all 
other constructs. A larger square root than the correlations indicates good discriminant 
validity. This was supported by the results in Table 1. Overall, the desirable psychometric 
properties of the measures were adequately satisfied. 
 
 
------------------------------------ 
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Insert Table 1 here 
------------------------------------ 
 
 
Hypotheses Testing 
 
AMOS 18 was used to test the structural model. As shown in Figure 1, the chi-square was 
significant at 0.001 level; however, this statistic could be seriously affected by sample size 
(Byrne 2010). An adjusted measure relative to the degree of freedom was then adopted. The 
result was satisfactory (chi-square/df = 2.962). All other fit indices were within the commonly 
acceptable ranges. Therefore, a good model fit was achieved.  
 
The link from Contextual Variety to technology was positive and significant (β = 0.116, p < 
0.01), supporting H1. Contextual Variety was also positively associated with Means 
Drivenness (β = 0.401, p < 0.001), thus supporting H2b. The relationship between Means 
Drivenness and technology use was positive and significant (β = 0.092, p < 0.05), providing 
support for H2a. 
 
To test mediation effects, the following four conditions should be met: (1) the independent 
variable  significantly correlates with the dependent variable; (2) the independent variable 
significantly correlates with the mediator; (3) the mediator significantly correlates with the 
dependent variable; (4) with significant correlation between the mediator and the dependent 
variable, the previous significant correlation between the independent variable and dependent 
variable becomes insignificant (full mediation) or smaller (partial mediation) (Baron and 
Kenny 1986).  
 
Based on these conditions, a reduced model without the mediators (i.e. Means Drivenness and 
Contextual Variety) was tested. The relationship between perceived usefulness and 
technology use in this model was 0.531 (p < 0.001) and the relationship between ease of use 
and technology use was 0.149 (p < 0.001). Hence, the first condition was met. According to 
the results of the proposed model in Figure 1, the two mediators were significantly associated 
with all the independent variables (i.e. usefulness and ease of use) and with the dependent 
variable (technology use). Thus conditions 2 and 3 were also satisfied. The last condition, for 
perceived usefulness, saw its effect on technology decreased but still significant (β = 0.483, p 
< 0.001), indicating only a partial mediation. This path coefficient is also lower than the 
typical value 0.6 as reported in most empirical studies (Venkatesh and Davis 2000), further 
confirming the existence of mediation.  On the other hand, the relationship between ease of 
use and technology use was fully mediated by Contextual Variety and Means Drivenness 
since the direct link (i.e. from ease of use to technology use) was no longer significant (β = 
0.079, p < 0.1).  
 
To further validate the mediating effects, two nested models with the absence of direct effects 
either from usefulness to technology use or from ease of use to technology use was compared 
with the baseline model as in Figure 1.  For the former, removing the direct effect from 
usefulness to technology use significantly changed the model fit (∆χ2 = 95.368, ∆df = 1, p < 
0.001), confirming a partial mediation. For the latter, by removing the direct effect from ease 
of use to technology use, the model fit was almost unchanged (∆χ2 
 
= 2.570, ∆df = 1, p > 0.1), 
indicating a full mediation. The results from Baron and Kenny’s procedures and the nested 
model comparison suggested that H3a, H3b, H4a, and H4b were all supported.  
------------------------------------ 
Insert Figure 1 here 
------------------------------------ 
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DISCUSSION 
Our study aims to stress the importance of context in use of technology. We showed that as 
Contextual Variety increases, technology use increases (H1). This suggests that contingent 
factors that lead to high Contextual Variety has an impact on use behavior. Such Contextual 
Variety that could occur across individual types compels individuals to better integrate 
resources for more varied outcomes. 
 
Our study also shows that increased Means Drivenness results in increased technology use 
(H2a). Consistent with effectuation logic, the drive to have greater means would result in 
greater use as more varied and other goals emerge. Interestingly however, when Contextual 
Variety is high, Means Drivenness increase (H2b), suggesting that as contexts become more 
dynamic and complex (high variety), individuals increase their potential resources (means) to 
achieve value-in-use at some future time, displaying the use of effectuation logic in 
technology users. 
 
The influence of Contextual Variety and Means Drivenness is particularly notable. With 
hypotheses H3a, H3b, H4a, H4b supported, we have shown that contextual variables of 
variety and Means Drivenness play an important role in technology use to the extent that they 
mediate the variables of perceived usefulness and ease of use. Contextual Variety and Means 
Drivenness fully mediated perceived ease of use and partially mediated perceived usefulness. 
This suggests that technology use behavior, at least for innovative technologies where goals 
are uncertain, is driven by both individual and contextual traits.  
 
Our paper seeks to demonstrate an S-D logic view of technology use as value co-creation in 
context. More importantly, we seek to show the role of context within co-creation that is set 
apart from the role of the individual's enduring traits that could drive perceptions of ease of 
use and usefulness. It does not mean that there are no individual traits manifesting in context; 
clearly there are, but within context sits individuals’ contingent traits rather than the more 
enduring emotional or cognitive traits that drive the TAM variables. This is consistent with 
Chandler and Vargo (2011) who suggest that contexts are partially defined by individuals and 
individuals are partially defined by contexts. Such a view is also echoed by studies in S-D 
Logic where it has been proposed that service exchanges should exhibit a process orientation 
rather than an input or output orientation (Hunt 2000), and such processes sit outside of 
individuals (Chandler and Vargo, 2011; Norman 2001; Gronroos, 2006) 
 
Our study also shows the influence of effectual reasoning on technology use. As discussed 
earlier, our choice of testing this within the mobile space is deliberate in that smartphone 
users exhibit a wide contextual range of variety in apps use in which to test our hypotheses. 
Goals could be known or unknown, and outcomes could be varied or stable on a day-to-day 
basis. The results have shown that effectual reasoning could drive many different outcomes as 
individuals become more means driven. More importantly, it suggests the inherent difficulty 
of causal logic in determining how and when an individual would consider a resource or 
technology easy to use or useful under TAM when goals could be uncertain. The effectuation 
reasoning avoids this dilemma. It explicitly assumes that all and any means at hand, 
regardless of whether they are useful in the future, are potential resources to co-create value, a 
point that is echoed by Read et al (2009).         
 
Read et al (2009) also propose that new firms, new products and new markets come from 
entrepreneurs being means driven, On the use end of new technologies, we show that the 
difference between 'what should I do to achieve this goal' (causal logic) and 'what can I do 
with these means' (effectuation logic) also has over-arching implications on how individuals 
adopt new technologies. To some extent, we argue that it accounts for why the iPhone and an 
apps-driven culture have taken off globally. However, our study contributes to effectuation 
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literature by suggesting that context variety drives Means Drivenness. This implies that the 
future of understanding new technology adoption and use could rest in firms seeking to 
understand contexts rather than merely users. 
 
FUTURE RESEARCH 
Our study does not discuss what resource is being integrated and how context changes the 
nature of resource. Research in interpersonal resource (eg. Adelman and AHuvia,1995) and 
sociologically complex resources could be relevant here. Our study finds that technology use 
is co-creation but particularly with technologies that connect other individuals, co-creation is 
not merely use but interactive use with technology and other stakeholders in the system. 
Further research could investigate the dynamics of such use in adopting new technologies. 
 
PRACTICE IMPLICATIONS 
Segmentation of individuals is still widely practiced but such segmentation tends to 
discriminate on user types, rather than use-types. With technological advancement, our study 
shows that customers could play multiple roles and be multiple types, exhibiting high 
Contextual Variety leading to inaccurate user profiling. Future segmentation models should 
be more concerned with not just who the individuals are, but how they derive their value-in-
use i.e. when, where and how customers are using technologies and connecting with whom. 
Context profiling and domination then, could be the next phase of market advantage. This 
will be assisted by greater technological advancement in IT, with more digitized data being 
available – location-based, Radio Frequency Identification (RFID) tagging –which could 
provide more information on use and contexts and valuable insights into the value co-creation 
activities of individuals in such contexts. No wonder then that Oracle, IBM, Microsoft and 
SAP between them have spent more than $15 billion buying software firms specializing in 
data management1
CONCLUSION 
. 
 
Our study show that effectual logic could be employed when goals are uncertain, contributed 
by high Contextual Variety. More Means Drivenness coupled with technological 
advancement could spawn greater empowerment of the individual, as more varied outcomes 
become achievable in a greater variety of contexts. Already,  IT advancement is liberating a 
workforce that is able to work at different times and places according to when and where is 
most suitable for them. Employees can clear their email inboxes and work on projects, papers 
and reports on the move, at home or even in bed because technology has allowed them to 
choose the most effective and appropriate moments to do various kinds of work to match 
different types of environment. Technology has also allowed the aged to live independently at 
home, on a yacht, or wherever they choose, with sophisticated methods of communicating, 
diagnosing, sharing and gaming. Such resource integrating individuals and the lifestyles they 
seek are part of the changing urban environment and whose evolving needs would drive new 
markets for innovation. 
 
The emergent S-D logic literature provides a framework to think about technology use as 
value co-creation between technology providers, individuals and other stakeholders 
integrating operand and operant resources. Such co-creation occur not merely in market 
spaces but even in the broader ecological system where markets may not yet have been 
                                                          
1 “Data, Data, everywhere,” The Economist, Feb 25, 2010 
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formed, but where actors transform resources to achieve value for themselves within them 
(Arnould, 2008; Vargo and Lusch 2004, 2008). IT plays a big role in connecting, 
integrating and empowering individuals to be means driven and to achieve varied outcomes. 
 
Our study showed that Contextual Variety and Means Drivenness mediated perceived 
usefulness and perceived ease of use in technology use. Specifically, we emphasise the role of 
context-in-use behavior and the application of effectual reasoning through Means Drivenness 
when goals of technology use are uncertain. We hope our work would spur greater interest in 
context research and effectual logic in information technology value co-creation. The digital 
economy is generating petabytes of data, capturing multiple contexts of technology use. In an 
interconnected society of greater interdependencies between individuals, societies, 
technologies, how resources are integrated and how value is created is of importance to the 
future of urban living. 
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Table 1. Statistics for All First-order Constructs 
 Mean SD AVE CR CA TEU UFL EOU PRO MOD URG PRG MOT WOT 
TEU 5.04 1.20 .64 .95 .94 .802                
UFL 5.71 1.06 .68 .96 .95 .636 .825              
EOU 5.90 1.02 .77 .97 .97 .516 .681 .877            
PRO 5.18 1.22 .77 .97 .97 .391 .425 .462 .877          
MOD 5.14 1.22 .81 .98 .97 .376 .416 .419 .716 .898        
URG 5.07 1.22 .80 .98 .97 .362 .362 .382 .723 .810 .892      
PRG 5.51 1.10 .86 .96 .95 .372 .419 .462 .388 .479 .426 .928    
MOT 5.60 1.10 .88 .97 .95 .374 .416 .477 .402 .463 .417 .764 .936  
WOT 4.95 1.06 .78 .94 .91 .371 .363 .376 .408 .464 .399 .556 .641 .885 
Note: AVE=Average Variance Extracted, CR=Composite Reliability, CA=Cronbach Alpha, 
TEU=Technology Use, UFL=Usefulness, EOU=Ease of Use, PRO=Solve different problems, 
MOD=Mood, URG=Urgency, PRG=Perceive Resource Gain, MOT=Motivation, 
WOT=Willingness to Try 
Numbers in bold are square roots of AVEs corresponding to the specific constructs. 
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Figure 1. Structural Model 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Means 
Drivenness 
Contextual 
Variety 
Technology 
Use 
Usefulness 
Ease of 
Use 
.401*** 
.114* 
.298*** 
.249*** 
.270*** 
.092* 
.116** 
.079  ns 
.680*** 
Chi-square = 59.241, df = 20, p < 0.001, Chi-square/df = 2.962 
NFI = 0.978, CFI = 0.985, RMSEA = 0.062 
*p < 0.05, **p < 0.01, ***p < 0.001, ns-not significant 
.483*** 
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Appendix A. Summary of Literature on the Acceptance of Mobile Technology Services 
 Independent 
Variables 
Dependent 
Variables 
Main Findings 
Wu and 
Wang 
(2005) 
 
Perceived risk 
Cost 
Compatibility 
Perceived 
usefulness 
Perceived ease of 
use 
 
Behavioral 
intention 
This study presents an extended 
technology acceptance model (TAM) 
that integrates innovation diffusion 
theory, perceived risk and cost into the 
TAM to investigate what determines 
user mobile commerce (MC) 
acceptance. 
Turel et al. 
(2007) 
Perceived value 
• Performance/Qu
ality value 
• Emotional value 
• Value-for-money  
• Social value (not 
supported) 
Behavioral 
intention to 
use SMS 
Actual use of 
SMS 
This study examined the adoption by 
combining marketing and IS 
perspectives through an empirical 
survey of 222 young adult SMS users. 
It was hypothesized that perceived 
value would be a key multidimensional 
determinant of behavioral intentions. It 
therefore discusses a broadened 
conceptualization of technology 
adoption in which value tradeoffs (i.e., 
price, social, emotional and quality) 
are critical drivers in the adoption 
decision. 
 
• Perceived value of SMS was an 
important predictor of people’s 
behavioral intentions. 
• Perceptions of positive emotions 
were the key factors influencing 
usage intentions towards SMS. 
• The price is a significant predictor 
of the employment of an SMS 
technology on a pay-per-use 
basis: many SMS users are price 
sensitive. 
It was found that usage intentions lead 
to the usage of SMS. 
Kim et al. 
(2010) 
 
Perceived ease of 
use 
• Mobile payment 
knowledge 
• Mobility 
• Convenience 
• Compatibility 
• Reachability 
• Innovativeness 
Perceived 
usefulness 
 
Behavioral 
intention  
The results indicate that the strong 
predictors of the intention to use 
mobile-payment are perceived ease 
of use and perceived usefulness. 
Kim et al. 
(2007b) 
 
 
Perceived value 
 
Perceived benefits 
• Usefulness 
Adoption 
intention 
This study examines the adoption of 
Mobile Internet (M-Internet) from the 
value perspective. It develops the 
Value-based Adoption Model (VAM) 
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• Enjoyment 
 
Perceived sacrifices 
• Perceived fee 
• Technicality  
 
and explains customers’ M-Internet 
adoption from the value maximization 
perspective.  
VAM asserts that M-Internet adoption 
is determined by perceptions of the 
value of M-Internet and these in turn 
are determined by the perceptions of 
the usefulness, enjoyment, fee and 
technicality of M-Internet. 
Lo’pez-
Nicola’s et 
al.(2008) 
 
Media influence Social 
influence  
Perceived 
flexibility 
benefits 
Perceived 
status 
benefits 
Attitude 
toward 
mobile 
innovations 
This study investigated advanced 
mobile services acceptance. Based 
on a sample of 542 Dutch consumers, 
the study found that traditional 
antecedents of behavioral intention, 
ease of use and perceived usefulness, 
can be linked to diffusion-related 
variables, such as social influence and 
perceived benefits (flexibility and 
status). 
Chen et al. 
(2009) 
 
Self-efficacy 
• Prediction of the 
result 
• Efficacy 
 
Behavioral 
intention 
Ease of use 
The results showed that self-efficacy 
was a strong predictor of behavioral 
intention through attitude; after 
innovation, diffusion theory was 
added. Attitude towards smart phone 
adoption was found to be affected 
mainly by testability and organizational 
and environmental factors. 
Shin Dong-
Hee (2009) 
 
Social influence 
Perceived security 
Trust 
Self-efficacy  
Moderator 
variables 
Gender, age, 
income 
Intention 
 
This study seeks to validate a 
comprehensive model of consumer 
acceptance in the context of mobile 
payment.  
While the model confirms the classical 
role of technology acceptance factors 
(i.e., perceived usefulness and ease of 
use are key antecedents to users’ 
attitude), the results also show that 
users’ attitudes and intentions are 
influenced by perceived security and 
trust. In the extended model, the 
moderating effects of demographics 
on the relations among the variables 
were found to be significant. 
Luo et al. 
(2010) 
 
Performance 
expectancy 
Trust belief 
Perceived risks 
Behavioral 
intention 
The objective of this study was to 
formulate and test empirically a model 
of how multi-dimensional trust and 
multi-faceted risk perception, at the 
individual level, may influence the 
acceptance of mobile banking 
services. 
Results of this study indicate that risk 
perception, derived from eight different 
facets, is a salient antecedent to 
innovative technology acceptance. 
Kim and Oh 
(2010) 
 
Utilitarian value  
Hedonic value  
Adoption 
intention  
 
This study attempts to explore the role 
of utilitarian and hedonic values of 
adoption and continued usage 
behavior toward Mobile Data Service 
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(MDS). 
A proposed theoretical framework is 
used to conduct a test using survey 
data from 120 potential adopters and 
353 existing users, and the data is 
analyzed using PLS. The results of 
SEM show that the proposed research 
model adequately explains the key 
predictors of MDS acceptance and 
continuance.  
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Appendix B. Measurement Scales 
 
Means Drivenness (seven-point Likert scale: 1 = Strongly Disagree; 7 = Strongly Agree) 
 Factor 
Loadings 
Perceived Resource Gain (PRG)  
I try new apps because I need to know when I can use them. .792 
I try new apps to know what I can expect from it in the future when I use it. .830 
I try new apps to reduce my time needed to use it in the future (practice for time). .856 
I try new apps to reduce the effort needed to use it in the future (practice for 
effort). 
.841 
Motivation to use (MOT)  
I use apps because they help me become productive. .790 
I use apps because they help me cope with life in general. .824 
I use apps because they help me multi-task. .802 
I often use a few apps at the same time, switching back and forth between them. .764 
Willingness to Try (WOT)  
In general, I am among the first in my circle of friends to obtain a new app. .831 
If I heard that a new app was available, I would be interested enough to buy it. .854 
Compared to my friends I own a lot of apps. .824 
I like to learn how new apps work. .778 
 
 
Contextual Variety (seven-point Likert scale: 1 = Strongly Disagree; 7 = Strongly Agree) 
Rate each of these 10 apps (Music player, GPS, Weather, Book reader, Social network, 
News reading, Watching videos, Dictionary, Internet browsing, Games) on the following items. 
 
PRO I am usually trying to solve a different problem each time I use this app. 
MOD I am usually in a different mood each time I am using this app. 
URG The level of urgency is usually different each time I use this app. 
 
 
Technology Use (TEU) 
Rate each of these 10 apps (Music player, GPS, Weather, Book reader, Social network, 
News reading, Watching videos, Dictionary, Internet browsing, Games) on the following scale 
according to your frequency of use: 
1. Do not currently use 
2. Very rare use 
3. Rare use 
4. Occasional use 
5. Frequent use 
6. Very frequent use 
7. Continuous use 
 
Usefulness (UFL) 
Rate each of these 10 apps (Music player, GPS, Weather, Book reader, Social network, 
News reading, Watching videos, Dictionary, Internet browsing, Games) on the following scale 
according to their usefulness 
1. Very useless 
2. Useless 
3. Somewhat useless 
4. Neutral 
5. Somewhat useful 
6. Useful 
7. Very useful 
 
Ease of Use (EOU) 
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Rate each of these 10 apps (Music player, GPS, Weather, Book reader, Social network, 
News reading, Watching videos, Dictionary, Internet browsing, Games) on the following scale 
according to their ease of use 
1. Very difficult 
2. Difficult 
3. Somewhat difficult 
4. Neutral 
5. Somewhat easy 
6. Easy 
7. Very easy 
 
 
Factor Loadings for Technology Use, Usefulness, Ease of Use, and Contextual Variety 
 TEU UFL EOU PRO MOD URG 
Music player .658 .689 .739 .768 .772 .704 
GPS .755 .715 .735 .792 .733 .633 
Weather .771 .743 .827 .776 .753 .722 
Book reader .787 .768 .828 .797 .788 .757 
Social network .757 .677 .805 .788 .748 .799 
News reading .759 .772 .854 .810 .776 .792 
Watching videos .772 .715 .831 .804 .779 .802 
Dictionary .764 .717 .817 .783 .667 .749 
Internet browsing .685 .713 .836 .699 .781 .736 
Games .721 .699 .827 .790 .756 .774 
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Appendix C. Quotes from focus group study participants corresponding to the 
constructs of Contextual Variety and Means Drivenness  
Quote Interviewee 
Contextual Variety/Resource Integration  
Shopping at the supermarket, when you want to really 
quick do a check on what is this thing for especially let’s 
say food or vitamins. What’s this thing really good for 
and you can go online and check. It will give answer 
straight away. You can’t go back. 
Male, Business 
Executive, Malaysia 
Once I went into a street where I had never been and I 
wanted to find my way out, but I couldn’t even tell where 
I was. Suddenly I realized that I could use a map via 
mobile. Finally, I found my way with its help. 
Female, Professional 
China 
at that time I had my normal camera at home, it was too 
much of a hassle to take it out, so I use my handphone 
because it is convenient 
Male, Manager, 
Singapore 
When I use my phone to take photos and tag it with 
GPS, I had a camera. I can use my camera to take 
photos but that one comes without GPS. I also know 
that some camera you can attach, so I thought hey I got 
it in my pocket, right, so I take the picture and said I can 
use this to tag the same picture with GPS when I take it 
out 
Male, Professional, 
Singapore 
Sometimes we were not clear of as to how to express in 
English, but since both mobile and computer were 
Bluetooth enabled, I could have easily transmitted the 
pictures to my Foreign teacher’s computer via my 
mobile, then he could understand what I wanted to say. 
Female, Student, 
China 
Once the gas container upstairs was at risk of 
exploding, all the electricity in the building has been cut 
off. My mum and I wanted to run downstairs as soon as 
possible, but it was quite dark. Suddenly, I realized my 
phone could give us a light, and then we run out of the 
building with the help of its light. 
Male, Student, China 
When I was in Secondary school, the class was quite 
boring. Suddenly, I thought that I could play games with 
my classmates if our phones could be connected by 
Bluetooth. From then on, we played a lot. 
(How did your classmates feel?) 
Very excited. We even created a league table. 
Male, Student, China 
I realized I had something to do, someone told me to do Female, Student, 
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and I’ve nowhere to write it and I don’t know how to do it 
so I just got it down in my phone then I realized it has a 
calendar and a reminder for it. 
Malaysia 
Probably when I was in secondary school because you 
wanna take pictures with your friends or you want to 
take a picture of something that you wouldn’t be allowed 
to have a camera on you. You have a mobile in a bag 
and you want to take pictures with your friends. It was 
one of those really old phones, it flips over, you can turn 
the camera around so you can take a picture of yourself 
to review. 
 
Female, Student, 
Malaysia 
I’ve got a lot of friends that always argue about stuff so 
this TV series was acted by this guy or something like 
that so you’re just trying to settle an argument and 
Wikipedia is on my mobile, it has settled a lot of 
arguments. 
Female, Manager, 
Malaysia 
I do it before I go to bed sometime as well because if 
you’re going to bed and you can’t sleep cos’ you got too 
many going on your mind. These are all the things that I 
have to do tomorrow, you write them down (on your 
phone) and you don’t have to think about it cos’ you 
know 
Female, Student, 
Malaysia 
Means-drivenness  
When I was in school, car doors could be opened at a 
distance of 20 to 30 meters by its remote control. But it 
is impossible if the distance was greater than that. My 
classmate told me that if two mobiles were connected 
together, this could be achieved however far it was. 
(Did you have a try?) 
Yes, several times. But it didn’t work. 
Male, Student, China 
I was shopping online at that time and there was no 
money in my account. It can be topped up by online 
bank if there is internet access via mobile phone. There 
would be no queue and money could be transferred 
immediately. 
Female, Manager, 
China 
That would be nice if the caller ID feature could be 
installed originally, and then the location of incoming 
calls could be traced. 
Male, Professional, 
China 
Actually there’s a better one than that now in the both 
the iPhone and the Android. You could search for Zebra 
Crossing, it scans barcodes. So any product like this, I 
can scan the barcode and it will have at least the 
Google information, if it has a Wikipedia site, it will have 
the Wikipedia information. If it has Amazon, you’ll also 
Female, Professional, 
Malaysia 
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see that Amazon version. 
Yeah because I’ve never tried. I mean like, somebody 
told me you can actually look using the phone. I’ve 
never tried and I said, “Why not give it a shot?” So I was 
just playing around, trying to access the internet and, 
“Ha, I did it, I’ve found it.” OK. 
Female, Professional, 
Malaysia 
I use it for reading for the first time on the move. 
Because when I get the phone, I didn’t have 3G plan so 
I knew the phone has a GPS, I didn’t use it that much 
but then I realized it has a Office reader and PDF reader 
so before I left my office, I transferred some of my files, 
the PDF or documents into my phone. That’s the first 
time I used it 
Male, Professional, 
Singapore 
Like myself, you can have an organizer but rather than, 
you know, putting it on organizer, I carry my phone to 
everywhere even to bed and anywhere so literally when 
there is something that when somebody was telling me, 
“Ok, I want to make an appointment,” and I look at the 
calendar or anything, “OK, so let’s put a date.” It’s a lot 
easier. 
Female, Professional, 
Malaysia 
 
 
 
 
 
 
 
